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estimated that 11 percent of laboratory tests must be reordered because of
lost results, 30 percent of treatments ordered are not documented, 40
percent of diagnoses are not recorded, and medical records are unavailable
during 30 percent of patient visits. 8

Sending xrays electronically would reduce the number of images
misplaced in transit. Dramatic savings can also be realized in transporta-
tion costs. as has been done. for example, through New York Telephone's
patient-image-transter system, which links the jails on Rikers Island to
Bellevue Hospital, Underserved areas will beable to receive better healthcare
through two-way, interactive video consultation, which can provide pa- -
tients with access via remote to medical experts. |

_Access to information on demand will enhance effective disease pre-

vention, health promotion, and medical treatment. A personal heaith
information system comprising an individual's lifetime health record,
databases containing the most current health science, and a query capabil-
ity to address questions and concerns will heip individuals become in-
formed consumers better able to take responsibility for their own health. Of
course, linked networks of patient health records wiil need security pro-
cesses that maintain the confidentiality of patient data.

Interactive telecommunications can make possible a wide diseribution
of heaith information and decision-making tools. With the use of advanced
muitimedia interfaces, barriers to access by low-literacy individuals and

persons with disabilities can be reduced. An opportunity to
“bring many more
SOCIAL INCLUSION groups into the center of
The telecommunications revolution creates an oppomuuty to bring many economic and
nowmargmnhud;rwpoixmdnmﬁmkmdnddnh. Closes - social life . . .
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r\eededto;omtheworkblu. Thmghﬂmmumﬁommwoppmfu
nities for lifelong learning will become available to people who lacked
ready access in the past. - Further, New:-York can take advantage of
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to communicate with mwlinn centers. For &ample. the Rural Hnlth
Networking Project links 14 hospitals and clinics in medical image transfer
.and remote diagnostic work. The Western New York Health/Sciences
Cooperative Network links together eight large teaching hospitals in Buf-
falo and the SUNY-Buffalo Medical School. This high-bandwidth network
allows for the transfer of medical images and records and offers computer-
ized medical database search capabilities. [n Austin, the Texas Telemedicine
offers interactive video consultation to primary care physicians in rural
hospitals. This helps offset the scarcity of specialists in that state’s rural
areas,!? .
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TELECOMMUTING: PRODUCTIVE AND ENVIRONMENTALLY
SOUND

Telecommuting has the potential to increase economic efficiency and
provide major quality-of-life improvements. A 1991 study by Arthur D.
Little estimated that if 10 to 20 percent of commuting, business travel,
shopping trips. and paper information transport were done by telecommu-
nications, the United States would have saved $23.2 billion in labor produc-
tivity, energy, pollution, and transportation infrastructure maintenance
costs in 1988 alone.?0 These savings far exceed those expected from other
improvements in the transportation system.

This potential is already being realized. A recent study estimated that
there were 6.6 million telecommuters nationwide in 1992, up 20 percent
from 1991, and that the number of telecorrunuters is growing faster thananv

We can use telecommu=  oiner kind of home worker.3! Another study on the New York area

nications to better serve  concluded that Both employers and employees benefited from

the public. telecommuting. Telecommuters reported that their morale and outlook
about their jobs and employers improved, while employers felt that
‘telecommuting had positively infliianced worker productivity 2

The need to comply with the Federal Clesn Air Actamendments of 1990
has airendy stimulated telecommuting programsin New York, New Jersey.
Connecticut, and Texas. The act mandates that businesses with 100 or more
employees in urban areas with poor air quality moderate the use of cars by
employees. New York State’s Clean Air Compliance Act requires the
implementation of an Employee Commute Option program by all public
and private empiloyers in the state’s severe nonattainmentares, specifically
New York City, Long [sland, Westchester and Rockland Counties, and
seven towns in Orange County.

“SAPUBLIC SECTOR: ‘GETTING VALUE FOR TAX DOLLARS AND
ENHANCNGTHEDEMOCRATI:PROCES
The tendency to employ new technologies first to improve old processes

has led New York's gublkmnconm!nniuuseof telecommumca-

caﬁon.l are u'mch greater.

A complementary strategy would emphasize the use of telecommuru-
cations as a way to better serve the public. For example, state laws.
economic statistics, and agency reports and studies could be made widely
available through alectronic bulletin boards. So-called accessible informa-
tion kiosks could help New Yorkers acquire information on property taxes.
restaurant viclations, and water rates without going through the usual red
tape and cumbersome procedures. In California such kiosks are widelv
available in libraries, shopping malls, and other public spaces. Residents
use them to renew vehicle registration, register for employment openings.
and get information on 90 different subjects ranging from applying for
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student loans to resolving tenant-landlord disputes. The kiosks have
reportedly reduced the cost of job-match services from $150 to $40 per
person.3 -

Procurement policies can also indirectly help New York extend its
telecommunications advantage. Government’s purchases can represent a
significant portion of initial demand for new capabilities, reducing the risk
of depioying new products by providing suppliers a base on which to build
their market. _

[n addition, telecommunications can help promote the democratic
process by providing citizens with the widespread, decentralized dissemi-
nation of information and ideas. Providing easy access to this information
can help New Yorkers understand and make intelligent decisions about
issues that affect the state and their lives. Accessible public networks can
help ensure a democratic system and encourage greater participation by
providing for openness. At the same time, they can provide guidance and
feedback to political leaders about the values and attitudes of their constitu-
ents. -
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2. New York’s Telecommunications System: Staying
Ahead

New York possesses a quality telecommunications infrastructure. New
York City, particularly Manhattan’s central business district, has access to
the most advanced telecommunications services in the wortd. Other parts
of the state, including rural areas, are served by increasingly modern
telecommunication networks. Generally, New York's current telecommu-
nications infrastructure satisfies existing needs and compares favorablv
with those of other states. Two important chailenges face policymakers:
ensuring that the state’s telecommunications system continues to provide
New York businesses with a competitive advantage, and making sure that
top-line telecommunications services are available throughout the state.
New York is composed of many telecommunication users, from upstate

farmers to inner-city students to suburban managers of global corpora-
tions. This diversity is one strength of New York’s system. A second part
of the system is the telecommunications infrastructure itself: the thousands
of miles of copper, coaxial, and fiber cables; the microwave broadcasting
and recetving stations; and the banks of switches and computers that route
calls. Telecommunications providers-=the competing telephone, cable,
and wireless companies—are a third element of the system. A fourth setof
components consists of applications—the programs and processes people
use to meet their telecommunications needs. The last part of the system is
thebody of rules governing the relationships between the parts. Some rules
are conventions agreed upon by providers and users, while others are
federal and state regulations. This chapter focuses on the ability of the
various parts of the system to meet the éfhirging needs discussed in
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A Profile of the Industry’s Providers

... Morethan 275 companies offera wide array of telecommunications services

R L

lines for privatenetworks, public pay phones, operator services. and mobile
telephone services. The array of telecommunications companies operating
in New York forms a webof facilities and services. Forcustomers, the center
of the web is their local exchange company, which provides local access
lines that connect to the network. The local exchange company also
connects the public to other service providers, such as long-distance com-

panies. .

LOCAL EXCHANGE CARRIERS .
There are 40 local exchange companies in the state, ranging from New York
Telephone Company—a statewide presence, with 1992 revenues of over
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$7.5 billion and more than 9.8 million access lines—to Oriskany Falls
Telephone Corporation, located in rural Oneida County, with 1992 rev-
enues of $487.019 and 719 access lines.

INTEREXCHANGE CARRIERS

There are 25 companies certified to operate in New York's competitive
interexchange market. Three of these—AT&T, MCI, and Sprint—offer
long-distance service throughout the state. The remaining interexchange
carriers serve limited geographical areas; nevertheless, they provide their
customers with calling services to any point on the globe.

CELLULAR TELEPHONE

Cellular telephone service uses radio-basad transmission technology to
provide mobile telephone service. The ceilular industry has grown dra-
matically in recent years, and most observers foresee continued robust
growth. Today there are 30 authorized cellular carriers, with two carriers
competing in each service territory of the state (with one exception, a
territory that currently has only one carrier). The decision by the Federal
Communications Comsmission (FCC) to auction additional portions of the
airwaves will mean an increase in the number of wireless carriers and more
competition.4 -

Infrastrucrure enhancements by the cellular industry have been aimed
atimproving sesvicequality and incressing system capacity throughoutthe
developmaent and deployment of digital technology. With digital tranamis-
sion, cellular system capacity may ultimately increase over ten-fold, mak-
ing wireless services more available and #ffordable to greater numbers of
consumers. Infrutmctun lnmmhuallo fanlihnd the ifttroduction

aggregating the demand of lower volume customars, reseilers can profit-
ably provide competitive retail rates. In some cases they add vaiue to the
underlying services by packaging them with their own servicss or features.
More than 180 mdlcscumﬂyof&rul&ommunludonm inNew
York.

OTHER LOCAL CARRIERS

Two other types of firms also compete for local customers. Shandmnt
service providers sell “local” service on a very limited geographical besis,
usually within a building or complex, and offer calling to points outside
their systems by reselling the services of local exchange and interexchange
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carriers. Competitive access providers (CAPs, or alternative local transport
providers) typically construct fiber-optic networks in metropolitan areas,
offering competitive connections between a limited number of customers
or between customers and interexchange carriers. Compettive access
providers may also compete by providing connections between customers
and local exchange companies, improving reliability. Finallv, thev can link
local telephone company central offices to long-distance carriers.

THE CABLE INDUSTRY
By 1991 the New York cable industry had placed cable near almost 5.5
million homes and was serving almost 3.5 miilion basic subscribers—more
- than half the households in the state. Although 73 companies operate 258
cable systems and 1,441 separate franchises have been awarded to cable
operators by municipalities, theindustry is dominated by a handful of large
multiple-system operators. The 10 largest companies served 85.2 percent of
all subscribers with basic service in 1991, In a subsequent section we will
- seethat many cable companies are now pursuing mergers and partnerships
with telephone and entertainment corporations.

PUBLIC SECTOR NETWORKS
Seven major statewide networks serve parts of the public sector, often in an
uncoordinated or redundant fashion. The Departments of Social Services,
Motor Vehicles, and Labor, and 24 other state agencies use EMPIRE NET,
oneof thelargest networks in New York. Anotherdata network, CRIMNET,
assists New York's state, city, and town police forces, courts, and correc-
tions officials. CRNNHWMWmonmuuoffedml
agmdomchudnl’.dcnllumndlnvaﬁpdm.
: hange education in New York. Currently,
o ty d ~_'mummvhlonmtworb called
New York Network and SUNYSAT. Both provide educational TV pro-
gmnM&BmdauSmuﬁomint!umn. Inaddition, they use
. . - : ,-i;mhwanasum

angmﬂnub—udmm\dﬂngloh A ﬁfth nctwork
is SUNYNet, which links the administrative, academic. and library services
of the 64 campuses. NYSERNet serves hundreds of universities, colleges,
research facilities, and school districts, providing them with access to the
worldwide Internet. Finally, the State Education Department operates
Technology Network Ties toserve both academic and administrative needs
of school districts across New York. In the Albany ares, the state govern-
mant operates CAPNET, a iocal exchange network for government agen-
cies. With 35,000 access lines, this network serves a considerable portion of
the Albany area.

New applications for education could bedeveloped in cooperation wi ith
public radio and television networks. Public television and radio are
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resources that could be integrated with the education agenda in the infor-
mation age. New York’s public broadcasting stations are chartered by the
state’s Board of Regents and have nearly 30 years of experience in using all
forms of telecommunications technology for teaching and learmning. Edu-
cational products and services include not only traditional instructional
broadcast programming, but also program guides, teacher guides. text-
books, trade books, and interactive multimedia software as well.

New York’'s Telecommunications Inventory: Poised for the Next Step?

Telecommunications technology is developing rapidiy, butdevelopmentis
only the tirst step in the process of diffusion. Often, a new technology may
wait vears before it can be economically deploved on a widespread basis,
either because existing technology continues to satisfy demand or because
sufficient demand for the innovation has not appeared. The pace at which
new technoiogies are deploved depends on cost, corporate strategy, con-
sumer needs, the mast®?V of new skills by users, and public policy. Some
ideas in the laboratory today may be vital elements of tomorrow s network:
others may never find profitable application.

Several telecommunications technologies are now much discussed.
Digital switches are being deployed because they are cost-effective, fast,
efficient and can be easily upgraded. A new network signaling system,
Signaling System 7 (SS7), is being depioyed to better route information
flows through networks and to enable providers to offer new products like
caller identification services. Fiber-optic lines, which provide very high
transmission rates, are being placed where the investment can be recouped.
Integraud Services Dlginl Network (ISDN) fldudu. one way to pwvide

deployedinuipuﬁnmmbcdmmnloiﬂm
At the cndof 1992,73 pm of New Yordecphom’s swi&:ha were

to Ncw Enghnd 'l'ehphom. New York Telephone hu tho highac pemm-
age of digitally served access lines. Moreover, 95 percent of the access lines

.. of New York’s “independent” loalcxchangceomp.mmahowved
by digital switches, and all are expected to be digital by 1998.

By the end of 1992, New York Telephone provided 557 capability to 57
percent of its access lines, slightly below the average of the other Bell
operating companies. The company expects ail of its switches to be fully
capable for 557 by the end of 1998. The “independents” served approxi-
mately half of their access lines with SS7 at the end of 1992, and expect that
figure to rise to 86 percent by 1996.

Since fiber-optic transmission facilities are relatively more economical
whara hich ranacitv i required . fiber has been denloved primarily between
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network switches (interoffice trunks) and more recently along the “feeder”
routes that serve large concentrations of customers. New York Telephone
has placed 520,000 miles of fiber cable in the public switched network. more
than the average of regional Bell operating companies, About 75 percent of
New York Telephone's interoffice routes are now optical fiber, a number
the company expects to raise to about 90 percent by 1995, and to 100 percent
by 1998. The “independents” have fiber in about 60 percent of their
interoffice routes and expect that figure to pass 80 percent by the end of 1993.

Most cable TV systems include some fiber optics. and much of that fiber
cable has redundant, unused strands. This “dark fiber” could be used for
other transmissions. New York’s cable TV network includes more fiber
cable than those of most other states and has the potential to be a highlv
valuable component of the future telecommunications infrastructure.

Narrowband ISDN can be implemented with existing copper loops,
and allows the reception of higher-quality graphic, data. and videotelephonv
services. Its proponents regard it as a cost-effective interim measure for
extending digital transmission capabilities to individual customers.

ISDN access can be obtained in two forms: basic rate ISDN and primary
rate [SDN. Basic rate ISDN speeds (up to 144 kilobits per second) are an
order of magnitude greater than those possible with today’s tvpical analog
access (not much over 10 kilobits per second). It can bring reasonable
quality video, dita.transport inciuding graphic displavs, and high-speed
fax communications to a home, office, library, or school. Primary rate ISDN
can go a step further (speeds of about 1500 kilobits per second) and can
support several simultaneous users or support better-quality video.

At the end of 1992, only about 5 percent of New York Telephone
Company’s lines had access to ISDN capability. However, the company

ﬂ‘ (25 ) ISDN: service available to about two-thirds of.its access
hnubrdmoﬂm (abounqual to the average of the other Bell -
companies). Most of the independents do not have ISDN capability and
m»a&u»ummmdmww 1995. Rochester
" Comnpar .ut!u.oth.hmd.givetwo—d\hdloﬂucummen .

allynew« ml!y luve pumdcpbymmafmmfour ﬁechnalogis and
standards.

New York’s telecommunications systems meet most of today’s needs.
With the pace of technical change quickening and competition sharpening
the world over, telecommunications needs will evolve rapidly. States and
countries that can best satisfy thedemands of telecommunication users will
attract more investment in the coming information age, leading to superior
competitivenass and stronger economies. The question, then, is how to
develop telecommunications policies that will ensure that New York's
system continues to provide the best services available in theexciting fimes

ahead.
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‘3. A New Policy Framework for 2 New |
Telecommunications System

Realizing the dynamic potential of telecommunications to better serve the
people of New York is the challenge facing state and federal policymakers.
The policies thev adopt will affect the prices New Yorkers pay, the range of
the services they have access to, and the quality of their services. Sound
policies can improve New York's quality of life and the competitiveness of
its workplaces.

A Shift in the Reguiatory Framework

Historically, regulators focused on the provision of universal access to basic
service at affordable prices through detailed regulation of telecommunica-
tions prices. Economic growth was not an explicit goal for policymakers
during most of the post-World War [l era. As AT&T was the technologicaily
preeminent telecommunications provider in the world. companies located
in the United States had access to the world’s best network. At the same
time, American corporations dominated their global rivals and located
much of their production and research within U.S. borders.
The economic era since AT&T's divestiture is a competitive era in two
ways: both within the US. industry and across the world’s businesses.-
First, competition within the telecommunications industry has increased dra-
matically. For much of this century, the talephone network consisted of a _
collection of companies, each enjoying a government-regulated monopoly o mpetition within the
in its particular territory. [nterconnections between companies and with telecommunications
AT&T's long lines dm enabled them coopcnuvely to providc industry has increased
. = ‘ ; T drdmatically

aﬂymbyhgmmﬂ.wﬂdabdhnd&tﬁ“mbﬁdbgw
emmmulnguhm Skmﬁnlmhd\nhlmdnguhmdunga

dxstmce nomwud\edprlvnnum andwinha c:mmmuaﬁou. Today.
although competition has—not fully developed in all markets, such as
_virtually all local residential exchanges, alternate operator service provid-
“ers, and customer-owned currency-operated tslephone providers, every
element of the network is potentially subject to competitive provision. In
the cable television market, recent actions in Congress, the FCC, and the
federal courts presage greater competition. Add to these more traditional
“public” networks an untold number of private business and government
networks, dozens of cellular, alternative local access, and interexchange
carriers, plus emerging technologies and carriers for portable, personal
communications, and it becomes evident that New York’s future telecom-
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Competition has
stimulated innovation.
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munications system will be a competitive, multiprovider network of net-
works.

The state’s regulatory policies should reflect the fact that significant
consumer choice exists in the interfLATA interexchange telecommunica-
tions marketplace. New York State has already made significant progress
in ensuring full competition in this market and should now, in view of
marketplace changes, re-examine whether the concept of dominance has
any continued relevance and whether all providers of services in this
market should be afforded equal regulatory treatment. Competition, along
with regulatory freedom. has stimulated innovation and given customers
more choices, better service, and lower prices.

Second, the 1980s were an era in which globel competitiveness became a
paramount issue. America’s trade deficit widened, and imports took much
of the domestic market in high-technology sectors, including televisions,
computers, and telephone equipment. America’s competitiveness prob-
lems contributed to stagnating American standards of living., As the

<Clinton administration has recognized, a modern telecommunications
infrastructure will “enable U.S. firms to compete and win in the giobai
economy, generating good jobs for the American people and economic
growth for the nation.“2

The Clinton administration has committed itself to a new telecommu-
nications agenda. Liike ours, its agenda relies on private investment to build
the nation’s information highways. Washington's infrastructure modem-
izatdon roles include providing a tax and regulatory climate that encourages
private investment and providing funding for research and pilot projects.
The Clinton administration has promised to extend the principle of univer-

.wmmmmmnmhmmwmmm

cea at affordable prices.  In adglition, Washington is promotng seam-

universities, government agencies, and other nonprofit organizations. Fi-
using advanced telecommunica-

St e g

Reconsidering Policy Goals in the Competitive Exa

The Exchange believes that New York's policymakers should now be
guided by six primary goals:

o Accrierate economic growtk: Although this has not been an explicit
nsuhtorymnm:hcpm.NmYakpdkymhnmusmw
view a modern telecommunications infrastructure as a vital precon-
dition for robust economic growth, which in tumn creates jobs.
Growth depends on the private and pubucmmnhngn«éed
invemmumeqmpmm:.indndwqbpum\tofmmmlope,
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and in human skills. [n part because of the dramatic expansion of
computers and microprocessors, New York businesses have be-
come more dependent on rapid, high-quality communications with
their customers, suppliers, and other units within their own organi-
zarions. Without the availability of an advanced telecommunica-
tions infrastructure, the competitiveness-of New York companies
will suffer, and they will be likely to move operations—and jobs and
new investments—to other locations. Policymakers also need to
ensure that the growth of the economy translates into growth of
“good” jobs—that require skills, pay decent wages, and offer ben-
efits.

*  Providequality service: Regulators should promote fair, open compe-
tition between providers and seamiess interconnection for users.
Where competition is in place, regulators should adapt to this new
environmentand eliminate ail unnecessary asymmetric constraints.
As the telecommunications industry becomes more competitive,
policymakers must ensure that consumers continue to have afford-
able access to modern services, must maximize users’ ability to
choose telecommunications and information service providers, and
must protect consumers by periodically establishing service stan-
dards for all providers of intrastate telecommunications services.

Service quality is a broad concept that necessarily changes with Regulatars should
technological advances and evolving standards. Standards are promote untversat
essential to ensure reliability and disaster resistance and to maintain service, access.
privacy and other consumer protections. The New York Public and seamiess

&meommmmhnmmndlwmummdmNgh interconnection.
, Y,. . pyPunbacei m-w l—qﬂ" M -

ynphkloudm.orinm Atﬁwf-dcnlmdloallwel.ubh
regulators ensured public access to cable television. In the future,
a commitment to social inclusion will mean guaranteed universal
access to an evolving set of basic services, affordable pricing for
those services for all users, and broad availability of more sophist-
catad services (with consideration of the effects of prices) through-
out New York’s businesses, homes, schools, heaithcare providers,
and libraries. It will mean that telecommunications policies recog-
nize the needs of special groups, such as theeconomically disadvan-
taged, non-English speakers, minorities, the elderly, and persons
with disabilities. Also, policy will need to recognize the contribu-
tions that minority- and women-owned businesses can make to
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New York's telecommunications system, both as users and provid-
ers of services, and their need to access modem, sophisticated
services. By widening markets, policies of inclusion also will
enhance the economic value of the network.

o Enhance the quality of life for all New Yorkers: Modern telecommuni-
cations can make New York a moredesirable place to live, in part by
enhancing the dvnamism of the state economy and the etficacv of
our educational system and the provision of healthcare. All New
Yorkers should have the opportunity to master the skills they need
to participate in our technologically advanced society. New ser-
vices will allow New Yorkars to simplify routine personal activities
such as shopping, getting information, and managing finances.
Entertainment companies will be able to offer a vast variety of

programmung.
™ e Foster innovation to bring enhanced services to New Yorkers: During the
monopoly era, AT&T maintained what were perhaps the world’s
preeminent research laboratories, producing, among other notabie
Public polictes should inventions, the transistor-—the indispensable building biock of the
foster research and telecommunications revolution. [n the new era, the development
innovation in the and diffusion of new technologies, products, and services will be
telecommunications much more decentralized, and public policies should foster re-
industry. | search and innovation in the telecommunications industry and in
information-using industries. '
. Sh'mgthm dnmcrxvmd indtvidual rights: Finally, telecommunica-
= - TR ity vl * (g ot (R o Fol ise e bcvﬂue!.mcludmgfm
ol 1 v RIFIERR Tr2 - % > iyt

icipedon The Hirsi Amendmentto the Corstitution
m&ndomofspech.&udomofthepmmd the right of
peoph to pucnbly assembie. New York policymakers need to

empower nﬁzm to mke state md loal govcmmenu more re-
sponsive to the public’s needs. To this end. policymakers need to
ensure that users have a wide choice of providers of information
services and the means to access those information services. At the
same time, the right of individuals to privacy must be protected.
Policies to prevent the erosion of privacy in the wake of the intro-
duction of new telscommunications technology, equipment, and
services must continue to be strong and clear. Telecommunications
hardware and software developers, service providers, and the
public all benefit when confidentiality concerns are resolved in a

timely and predictable manner. Regulators should promote fair,
efficient, and reasonable privacy standards, and should continue to

. dghbmnbepromndinthxsmw -
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develop methods for reviewing privacy concerns before the pro-
duction or marketing of new products and services begins.

These goals are related. For example, economic growth and opportu-
nity are vital preconditions for having a good quaiity of life. Fostering
innovation spurs economic growth. Strengthening participation in civic
lifecan make governments more responsive to economic and quality-of-life
concerns.

In the new era, policvmakers confront the challenge of meeting old and
new goals in a different economic and regulatory environment. A new
approach is needed—one that addresses the following issues.

CONNECTING TO AN OPEN, COMPETITIVE NETWORK OF NET-

WORKS

The local network, like the iong-distance one, is evolving into a network-of-

networks structure. New technologies and a pro-competition regulatory

environment have led to increased competition for certain services and

market segments. Though it remains to be seen how broad and pervasive

such competitive pressures will be, it appears that the network of the future

will be a multiprovider network, at least for some services in some business

and residential markets throughout the state. The """"’"7 of the
In such an environment, a critical issue is ensuring that users and future will be a

equipment can communicate and interact with each other. Withoutintele ~ /tiprovider network.
ligent policies, a proliferation of incompatible propristary standards and
clooedsystmnouldproducetheelecuomeqmvﬂmtofduTmof
Babel.

New York hu almdy made ;rut strides toward achievingtlu envi-

equipment Mm; uoellminm reule'u\d shnnd-un mtrkﬂms. to
cmmm;m»mmmmwmm

pohnunquirhgopmmbdeﬁnm;mmmoblipm
and protecting consumers’ priyacy interests. Today it is at the forefront of
efforts to identify and implement policies necessary to creats fair and
eifective competition in all telecommunications markats, including the

" local sérvice market, provided that universal, high-quality service is main-
tained.

The coaxial and fiber networks laid by the cable companies have to be
considared as an important festure of the infrastructure of the network of
networks. Thus, if one objective for policymakers is the establishment of a
cost-effective, switched, broadband network, one issue is the potential for
interconnection between the existing, switched telephone network and the
unswitched, but high-bandwith, cable network. Policies that promote
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New York's policies to
foster competition must
reflect a continuing
commitment to basic

W*mm. :

interconnections could make possible modernization at a more affordable
price. Recent corporate mergers evidently aim to explore and exploit such
options.

By stimulating competition in the information-transmission sector,
new opportunities will be created for competition in the development of
information content. By ensuring that consumers can choose froma variety
of transport providers and that common carriers transmit, at a reasonable
rate, any tratfic otfered to them, New York can foster greater competition
in information content. In this way, the state can éncourage its citizens to
develop and exchange a wealth of knowlodge informatdion. insight. and
ideas. :

UNIVERSAL ACCESS TO BASIC SERVICE

All New Yorkars benefit when providers operate under universal service
obligations. This has beena pardcuh:comemfotp«som with disabilities
who want to be integrated into society. Ao:ordmg to Frank Bowe:

(Al {providers| should be subject to umvmd service obliga-
tions. Otherwise, we end up with big companies enjoving an
information-rich network and tha rest of us (schools, government
agencies, nonprofit organizations, scmall businesses.and certainly
residential customers including people with disabilities) ars lim-
ited to an information-poor, bare-bones network. ... That would

be a first-level disaster for cur community 26

Market-driven competition will not bring new telecommunications
services to everyone in the state at the same time. New services will reach
profitable markets first. This can adversely affect the citizens and commu-

Mﬁammuwm»dumgnhhumnpmwgzh Once .

.. AA® o el

commnities have attracted a more fodern
acompeﬁﬁvudvmugcmﬁvewmwithluammﬁu&um z
NmYmkspdidamepeﬂﬁmmﬁwhﬂuﬂymuﬂnﬂma

in the social md economic mainsmm.

Fraditionally, telephone service for the poor and disadvantaged has
been funded by subsidies collected from other users by the monopoly
provider. Advances in technology and a competitive environment are
making it increasingly possible for users to find competitive choices for the
local exchange companies’ networks, either through their own private
networks or by using the services of competitive providers, thereby avoid-
ing the cross-subsidies of traditional carriers. Thelose of profitable custom-
ers to alternative networks potentially increases the rate burden on the
remaining local exchange subscribers, who do not have alternative means
to access the public network. If local exchange companies raise their rates
rather than lowering their costs to make up for the lost business, they may

,they have

()

_ '_ ng mﬂtmmwmmwﬂ;mexpmdmg
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provide the remaining customers an additional incentive to seek alterna-
tives to traditional carriers. Thus, without offsetting policies, the process of
increasing competition may diminish the funds available to subsidize
universal service. New York has taken the lead in developing new mecha-
nisms to ensure the preservation of universal service given the changing
marketplace. [t must continue to do so.

COMMON REGULATORY AND TAX POLICIES
Technological advances are enabling the integrated provision of once
distinct communications services over common facilities. Television, tele-
phone, and information providers are all positioning themseives for entry
into sach other's traditional markets. Local telephone companies are
entering the cable television business (in many cases outside the region in
which they currently provide telephone service), while the cable industry
pursues trials of full-service networks over which it proposes to offer a .
broad array of telephone and entertainment services. While many local -
exchange companies already have celiular telephone affiliates, AT&T and .
other long-distance carriers have recently begun alljuiring or forming
alliances with ceilular companies. These ceilular networks and other -
anticipated wireiess networks do not yet offer a reslistic alternative to
wireline local exchange service, but they have {al to do so« This
technical and corporate trend toward of services makes it
increasingly difficult to maintain traditional regulatory distinctions among E
various mdmm«mmmdwmw '
treatment,

An additional issue is thuff.:toﬂ&h txes 00 mmdou
costs and pncel. Nchori w.mmy,mzxmmm

.‘. e mEEI .,
- ‘ﬁ# Aot hdons *lE-v-M- hge o T e
NYNEX‘s average -

Pt

boolean

monduymrpbrm“mml awmmwm
the coumry 'l'hcmdoml nm;n was 523 93 a month.28 =

percent of Nm York Tthphome’s revenues, but only 2.7 p«mt of New
Jersay Beil's.? These taxes are passed along as a cost to users, who then, if
they are businesses, have to pass on costs to their customers~—a spiral of cost
shifting that increases the cost of doing business in New York.

INFRASTRUCTURE MODERNIZATION AND INVESTMENT INCEN-
TIVES
Under the monopoly provider regulatory framework, infrastructure mod-
ernization was not a difficult issue. Regulators used their rate-setting
power to provide monopoly telephane companies with incentives to build
the infrastructure that regulators approved of.

In the competitive era, the situation is more complicated. First, the
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Modernizing the

infrastructure will

result in @ more come
" petitive economy.

number of companies is greater. Second, reducing barriers to competition
heips New York attract investment. The private sector, operating in a more
competitive market, will provide the state’s telecommunications invest-
ments. Unlike some other states and nations that have tumned investment
in telecommunications infrastructure modernization over to one companv,
New York seeks o attract investment by many. This strategy will heip
expand the telecommunications capabilities available to the public bv
encouraging carriers to identifv and efficiently satisfv consumer demand,
either by themselves or in concert with other providers.

New York must continuaily monitor the success of its pro-competitive
policies through infrastructure benchmarksthat will compare notonly how
New York is progressing relative to other jurisdictions in the United States
as well as oversess, but how well various regions and communities of New
York are progressing relative to one another. Such benchmarks could form
the basis for public intervention in areas where the market s not providing
adequate service. Where appropriate, this intervention would address
remaining obstacles that preclude competition. If in some markets mo-
nopolies reemerge, New York will need to reguiate these providers.

One of the key infrastructure investment issues is the role of economic
regulation. A number of alternatives to rate-of-return regulation (for
example, rate moratoria, social contracts, deregulation, price caps, rate
banding) have been tried in other jurisdictions across the country. The
Public Service Commission, too, has employed alternatives to rate of return
for regulating the major telephone companies in New York (New York
Telephone, AT&T, and Rochester Telephone), and is currently seeking an
appropriate fégulatory framework for New York Telephone in its ongoing
incentives proceeding. Properly structured economic regulation, during a

- Fransition o efully competitive framework; should induce companies to

bear the risk of thair investment decisions and minimize the probability that
basic service rates might insulate investors from the risk of investing in new

dmdomry and eompeﬁdvc services. Convernly shareholders should

gulatory

mmitored to tvoid an unbalmct betw«n the lml of compednon and the
degres of regulation.

LABOR FORCE ISSUES: SERVICE QUALITY, TRAINING, AND RE-
EMPLOYING DISPLACED WORKERS

Modernizing the infrastructure will result in a more competitive economy.
[t may also accelerate the aiready-evident trend of workforce reductions in
the industry. One issue is continuous training for workars to cope with the
changes in technology, so that their skills do not become obsolete. A second
issue is making it easier for displaced workers who have valuable industry-
spccxﬂc skills to find new jobs with expanding firms in the industry. A third
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issue is how labor and management can work together to maintain and
enhance service quality.

USING THE EMERGING NETWORK OF NETWORKS

A modern network of networks is necessary but not sufficient. New York
must also strive to assure that New Yorkers can use the emerging network
of networks to meet their social and economic needs.

Atpresent. many smallbusinesses are not effective users of telecommu-
nications. Nor are many state government agencies. Many useful applica-
tions in education and healith need to be further developed and diffused.
Unless barriers to diffusion are identified and overcome, the quality of life
for New Yorkers, as well as the state’s economic growth; will be less than
optirnum.

Addressing these interrelated issues will require a comprehensive
approach. As we will see in the following chapters, this requires policies
that encourage competition when it delivers clear social benefits, that
safeguard consumers when market incentives are inadequate, and that
foster public-private cooperation to maximize the value of the emerging
network of networks to users and potential users.
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should be removed
wherever possible.

4. Connecting to the Open Network of Networks

The infrastructure of the future will consist of a series of interconnected
networks, operated by a variety of service providers, yielding a broad range
of benefits to consumers. Interoperability and efficient interconnection ot
all participating networks will be critical to the seamless operation of this
infrastructure. Not only will this vield consumers a wider range of choice
over who will carry their phone conversations, data transactions, and soon,
but it will contribute to a broad array of choices about the information itself
that they will be able to send and receive. During and after the transition
to an open, competitive network of networks, regulation will plav an
important role in ensuring that all networks support the kinds of intercon-
nection necessary to provide seamiess services to the public. The basic
principle of open network architecture is the unbundling and individual
pricing of bottleneck network facilities and services—those that may pre-
vent or constrict the delivery of information. It is essential that all comumon
carriers offer open, reasonably priced interconnection to their networks for
the transmission of telecommunication traffic. During the transition,
transmission of traditional one-way programming and subscriber interac-
tion, if any, required for the selection of programming, will not be consid-
ered common carrilir service. N

Open network policies must apply to both intercarrier interfaces and
carrier-user interfaces. [ntercarrier interfaces must be open to ensure that
anyone attempting to provide information transport to the general public
is able to do 50 and is not foreclosed by a bottieneck that does not allow
delivery. Carriétiiset interfaces must adhere to open standards that do not
advantage or disadvantage the equipment or information product of any

-, particular competitors but allow users to connect » wide range of special-

ized devices. End users must be able to putinformation in any form (sound.

" data, imagiironte the network and be assured that the information will be

Barriers to market entry

dehvondhothedetndloaﬂon(s)mthndamdmm\c
- > tofthcwbram

Removal of Entry Barriers

Barriers to markat entry—whether imposed by law, regulation. tax policy.
or by the market power of dominant incumbent service providers—should

be removed wherever possible. The Exchange’s recommaendations, de-
scribed below, on interconnection and comumon carrier obligations, are
intended to encourage competition between existing providers and new
entrants into the industry, including minority- and women-owned enter-

prisa The Exchange also believes that all participants in the network ot
Y 12 e iimm anan.nracurement DolicCies, so thatall New York
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enterprises are able to participate in, and benefit from, the new, competitive
environment.

As pro~competitive policies take hold, it will be increasingly possible
for small firms to challenge cable and telephone carriers maintaining
monopoly power in particular service markets and/or regions. [ncumbent .
monopoly providers should be restrained by regulatorv oversight from
exercising that power to inhibit the growth of new market entrants. This
requires continued regulatory oversight of local telephone and cable mo-
nopolies so long as they maintain dominant market power, and freedom for
cable and telephone companies to enter into each other's traditional mar-
kets, subject to careful antitrust scrutiny of proposed mergers, regulatory
restrictions to prevent cross-subsidization from (regulated or unregulated)
monopoly endeavors to competitive ones, and appropriate safeguards to
prevent discrimination against nonaffiliated content providers. This may
require separate subsidiaries where necessary to prevent abuse. All of this
is vital to ensure the development and continuation of real and fair
competition.

Interconnection Policies

Interconnection policies are required to govérn who must interconnect
where, when, and how. Carriers can be expected to interconnect when it is
in their mutual interest to do so. Regulatory intervention may be required
when a carrier with dominant market power (general or situational) de-
clines to offer reasonable interconnections. Interconnection arrangements
should not be unreasonably withheid or be unreasonably discriminatory.
Genenally, all pmvldmofporﬁomofthecomonarﬂammwkof

o' .
LAl

| **ﬁmmmeMmdemmmmm
" users who choose to subscribe. Interconnections with other carriers should
botedmhﬂynndmmhﬂycompnnmwmmam prwhiu

technical standnds nomllly uhbushd by mdusuy mnduds org:nm
tions at the national or intefmiational level. The state’s primary role will be

" to encourage timely agreement on fair and efficient standards; it may
(rarely) require a more active role in developing or imposing standards,
either as a user or as a regulator.

Users require compatible network addresses, ¢.g., telephone numbers,
in order to be reached by other users onany interconnected network. Users
(directly or through their initial access provider) should have nondiscrimi-
natory access to necessary network addresses. Overall administration of
network address resources should be by a disinterested party. It would be
desirable for users to be able to retain their network addresses regardless of
their choice of service provider, and when economically and technically
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feasible, that a single network address provide access to each user, regard-
less of location or service provider at any time.

New York’s Cabie-Telephone Opportunity

One particular interconnectivity issue is the rejationship between New
York’s cable television and telephone networks. Nationwide, these net-
waorks together represent nearly a quarter ot a trillion dollars ot investment
whosa existence can be the launch point for future enhancements at a lower
cost and more immediate and widespread availability.
The cost of widely deploying fiber-optic cable has been disputed. Some
- have estimated costs in excess of $140 billion; others estimate that the
incremental costof a broadband network could be as low as $23 billion over
20 years. Typically, New York State accounts for 10 percent of nationwide
estimates. Similarly, the costs of retrofitting cable television networks with
digital switches and other capabilities that enable telephone communica-
tions could be large. Each group of players—the telephone companies and
the cable companies—has a key piece of an overail broadband network
already in place. Thus, policies to facilitate competition, interconnectivity,
and openness in the network take on particular significance as applied to
telephone and cable companies, as the potential exists to save billions of
dollars and arrive at a broadband network significantly sooner through a
“hybrid” network approach.
 However, the rules under which cable and telephone companies cur-
rently operate in their traditional markets differ considerably, raising
significant issues over the potantial application of interconnection, unbun-
dling, and common carriage rules to traditional cabie services. Some forms
<.of resale of sachothar's networka sy raise issuss of continuing bottleneck
and require safeguards to assure reasonable treatment of customners with
respect to pricing, service quality, and program diversity. As these net-
worb, indm and masket structures continue their dramatic evolu-
. o) . video a.nd dau.semcns m_“

competmvcmu . ; ' ng regu -

to be thoroughly enmimd The Excluny mdl that the Pubhc
Service Commission carefully monitor developments in markets and net-
L - works and take direct steps or recommend to federal authorities such

. Regulatory policies measures as are necessary to achisva the potential benefits of synergies and
should Pr?mo" maxi- mmplmm networks, while mm commﬁve sarvice deliv-
:;”un; choice by end ery, open progmmming opportunities, and the free flow of information.

Carrier Obligations and Rights

Regulatory policies should promote maximum choice regarding both the
reception and the dissemination of information by end users, by ensuring
that any citizen or institution is able to originate, find, and access informa-
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tion anywhere on the network. Common carriers serving the public must be
precluded from interfering with or restricting the flow of information
content over their networks. The Public Service Commission’s common
carrier rules obligate any telephone corporation providing telecommunica-
tions transport services to the general public to carry and deliver to its
intended destination any information traffic tendered to it without dis-
crimination based on the source or content of that information traffic.
Carmiers providing users’ initial access to the network of networks
should be required to provide standard access to local emergency services.
e.g., 911, at no charge. They should also be obligated to provide access to
a voice/ nonvoice relay service at no charge beyond normal usage charges.
Each carrier must have the opportunity to be fairly compensated forany
services or facilities it provides in a multicarrier communications transac-
tion. Intercarrier agreements should be the first option in establishing
appropriate compensation arrangements. Regulatory intervention may be
required when a carrier, particularly one with dominant market power
(general or situation®l), declines to enable reasonable compensation or
attempts to impose unreasonable charges on users or other carriers. Com-
pensation arrangements should be designed to minimize user inconve- .
nience. The policies described above will advance the goal of a fully
integrated network of networks capable of serving all consumers’ telecom-
munications needs in the most efficient, cost-effective manner.

Protecting Privacy : Protecting personal

privacy must be a

Evolving technologies and the open, fully integrated network of networks critical component of

erwmomd here ofia-u'mdou oppommtm for the acquisition, stor-  New York's telecommu-
3 : ' P . 0T icdtons policy. -

technologmudscviousipnﬁcmﬂycon&xbuhtothubﬂiﬂaof;ovem-
mm&.buman,aﬁoﬂmbprymwmmdmm

Privacy in telecommunications is nota new concern; but until recently
it has been largely a question of protecting the privacy of conversations, for
example, preventing eavesdropping or wiretapping. Modem technologies
and their uses are now creating concerns about privacy that extend beyond
the content of conversations to other information generated through theuse
of telecommunications. For exampie, modern signaling systems that can
transmit with each call an identification of the line from which it was placed
make possible a number of potentially useful call-handling and routing
services, ¢.g., selective call rejection, selective call transfer, Caller ID,
automatic call return. However, without appropriate safeguards, this
information can also help the called party (or others) identify the caller's
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name and location or develop personal profiles, such as financial status,
purchasing habits, and poljtical or social affiliations. Emerging personal
communications technologies may enabie databases in the network or
networks (and anyone with access thereto) to track our movements. Svs.
temns being developed to provide on-demand video services could be used
to record our viewing habits. Computer-based telecommuting applica-
tions might enable emplovers to monitor each kevstroke of our work
performance. Every electronic purchase or information selection we make
could become an entry in an electronic dossier of our personal preferences.
habits. and associations.

Increased use of telecommunications to access information. to obtain
entertainment, to purchase goods and services, to improve healithcare or
education, to work, or simply to communicate with others must not come
at the price of reduced privacy. Such a price would diminish both the
quality of our lives and the vaiue of telecommunications services them-
selves. Public policy must strive to maximize users’ control of telecommu-

. nications services and personal information related to their use.

The Public Service Commission has established the following set of
privacy principles for regulated carriers:

1. Privacy shouid be recognized explicitly as an issue to be considered
in introducing new telecommunications services.

2. The interest in an open network should be recognized in evaluating
alternative means for protecting privacy.

3. Compenies should educate their customers as to the xmphcanons for

‘ mcﬁ m :hcyoﬁu.

4. Peopie should be pemlmd to choose among various degrees of
pﬁvacy pmuctbn with rapect to both the outflow of information about

5. A telephone company offering a new service that compromised
cuffent privacy expectations would be obligated to offer a means of
restoring the lost degree of privacy uniess it showed good cause for not
doing so.

6. Considerations of cost, public policy, economics, and technology ail
bear on the pricing of privacy festures, which must be determined case bv

case.

7. Unlass a subscriber grants informed consent, subscriber-specitic
information generated by the subscriber’s use of telecommunications ser-
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vices should be used only in connection with rendering or billing for those
services or for other goods or services requested by the subscriber.

8. Privacy expectations may change over time, requiring, in some
instances, changes in telecommunications services. At the same time,
changes in telecommunications technology services and markets mayv lead
to changes in customers’ privacy expectations.

These principles provide a sound policy foundation. Their force and
effect might be strengthened by legislative enactment. Due to the limits of
the Public Service Commission’s jurisdiction, the privacy protections em-
bodied in these principles apply only to the services of regulated network
providers. Privacy issues related to other communications-related services
may require broader legislative solutions.
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5. Ensuring Affordable, Universally Available Basic
Service -

Universal access to basic telephone service has been a long-standing
objective of state and federal policymakers. Given the critical contribution
telecommunications makes to both the state’s and the nation’s economic,
physical, and social well-being, universal service must continue to be a
central goal of New York's telecommunications policy. As technology
enhances our available telecommunications capabilities, we must ensure
that the package of basic services we seek to have universally available
continues to meet our citizens’ expanding needs. As local service markets
become more competitive, we must ensure that this basic package is both
ubiquitously available and universally affordable. Further, wemustensure
that all service providers equitably share the responsibility for maintaining

Universal service must ~ universal service. -

continue to be a cenitral Universal service defines the basic form of access that all citizens,
goal of New York's businesses, and other users should have to the network of networks. It can
telecommuntications determine the level of our access to information and the richness of our
policy. communications. A definition that is aot sufficlently robust can create an

undesirable gap between information haves and have-nots, and, given the

importance of telecommunications to the state’s economy, it can also have

adverse economic impacts. Yet an overly rich definition can be expensive

and can itself impede economic growth by providing services that are
neither used not desired. Thus, a delicate belance needs to be struck.

' Today’s basic service package comprises a residence exchange access

line(generally one-party, analog, rotary dial), access to local and toll calling,

L access to emergency calling (e.g., 911), and access to the voice/nonvoice

et T Srelay systetes To promotéiniversal access to this package, it has been the

policy of regulators to subsidize it. if and where necessary, for residence

subscribers generally. To further ensure its affordability to the economu-

ally disadvantaged,

care

What constitutes the basic service package will continue to evolve as

new technologies and services become available. When and where markets

T are competitive, consumaers will define this package of services through
R their purchasing decisions, and competing providers, in order to grow, will
attempt to expand that definition by offering additional services. However,

policymakers must periodically reassess the definition of basic service to

ensure that, in all areas and comnnities where effective competition has

not developed, affordable access to necsssary telecommunications capa-

bilities continues to be available. Whereas today’s universal service encom-

passes only voice and low-speed data tranamission capabilities, in the

future it may need to include higher-speed data and even video transmus-

«ion capabilities. Rather than define a particular set of basic service
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capabilities for the near term, policymakers should first focus on develop-
ing informed criteria by which to assess future basic service alternatives.
Such criteria might include, for example, the level of demand for a service
or capability, its potential for social benefit, and its cost.

Universal access policies must also recognize the needs of special
communities. For example, to realize the benefits of universal access, many
New Yorkers with disabilities need special equipment—equipment that
often they cannot afford. The New York Deparmment of Social Services
operates a low-cost, equipment loan fund, a portion of which finances
telecommunications equipment. Because it is underfunded and because it
has a defauit rate of approximately 20 percent, the equipment loan fund
currently cannot meet existing demand.

Market forces alone may not achieve an acceptable level of basic service
access and affordability for ail ciizens. New telecommunications services
will be provided first in those areas in the state where they will ba most
profitable, and they will be provided later, if at all, in less profitable areas.
Even where new services are available, there may be some citizens for
whom such services are not affordable. Thus, as telecommunications

markets become increasingly competitive, one policy challenge will be to Market forces alone
ensure that everyone continues to receive, at an affordable price, the level may not achieve an
of telecommunications access and service delivery required for full partici- acceptable level of basic
pation in the social and economic mainstream. service and

New York’s commitment to the nation’s historic policy of promoting affordability.

universal telephone service is manifested primarily by the Public Service~
Commission’s comprehensive telephone Lifeline program. Of the million
or more low-income New York families that qualify for telephons Lifeline
asmuncn, morethanhdh mﬂionmahudymoﬂodmdmmedm

: anavadabhmdaﬁordabkmﬂtyforwnyhmhold.
wemmmbbﬂmhmmanmmdymv-

needed by other carriers often include some conmbuﬁon bowud the costs of
residential access, Lifeline, 911, the statewide relay service, and provider-of-
last-resort obligations.”!
-~ 7" Emerging state and federal open network architecture and collocation
- - policies, continuing technological advances, and competitive pressures
will reduce the number of monopoly bottleneck sarvices and will create
new challenges—and opportunities—=for the Public Service Commission to
maintain its policy on universally available and reasonably affordabie
residential service.
While competition may succeed in decreasing costs and prices for
telecommunications services, emerging technology will continue to ex-
pand the breadth of services that each household must have for participa-



